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(54) AUTOMATIC EXPOSURE CONTROLLER 

(57)Abstract: 

PURPOSE: To improve the picture quality in a back light state 
by detecting the output signal levels of the center and 
peripheral areas of an imaging element and controlling the 
diaphragm which controls the incident light of the imaging 
element in accordance with the difference of detected signal 
levels. 

CONSTITUTION: The maximum difference value Ymax of signal 
levels obtained in a back light state detected by a full screen 
contrast detecting part 17 is inputted to a weight control part 
18. The parti 8 calculates the weights Gc and Go of a subject 
area Ec and a background area Eo respectively based on the 
detecting result of the part 1 7. These calculated weights are 
multiplied by the outputs of the level detecting parts 10 and 11 
of both areas Ec and Eo respectively by a multiplier 22. Thus 
the weighted levels are obtained. An arithmetic part 1 9 adds 
both weighted levels together to calculates the weighted 
average value Y (=Ec*Gc+Eo*Go). This value Y is outputted to 
diaphragm control circuit 9. Thus the circuit 9 controls the 
diaphragm in accordance with the value Y so as to keep this 
value Y at a prescribed target level. 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An automatic exposure controller comprising: 

The 1st level detection means that detects a level of an output signal of these fields of an image sensor 
with which a screen was divided into two or more fields, and a level of an output signal of all the fields of 
said image sensor, respectively. 



file://C:\Documents and Settings\sugai\My Documents\JPOEn\JP-A-H05-137060.html 



2009/10/05 



JP-A-H05-137060 - - ■ - - - .w*.,*^ 2/11 v T" t 

The 2nd level detection means that detects a level'of an output signal of a center area of said image 
sensor, and a periphery field of said image sensor, respectively. 

A level difference calculating means which calculates a difference of said each divided level of an output 
signal of two or more fields, and a level of an output signal of said all the fields, and obtains the 
maximum of the difference based on a level of said output signal detected by said 1st level detection 
means. 

A control means which controls a diaphragm which adjusts incident light of said image sensor 
corresponding to the result of an operation of the level difference calculating means. 

[Claim 2]An automatic exposure controller comprising: 

The 1 st level detection means that detects a level of an output signal of these fields of an image sensor 
with which a screen was divided into two or more fields, and a level of an output signal of all the fields of ; 
said image sensor, respectively. ■ 

The 2nd level detection means that detects a level of an output signal of a center area of said image 
sensor, and a periphery field Of said image sensor, respectively. 

A level difference calculating means which calculates a difference of said each divided level of an output 
signal of two or more fields, and a level of an output signal of said all the fields, and obtains the 
maximum of the difference based on a level of said output signal detected by said 1 st level detection 
means. 

Corresponding to the result of an operation of the level difference calculating means, a correction 
amount to a level of said output signal of said center area and said periphery field is calculated, A 
correction amount operation compensation means which amends a level of said output signal of said 
center area detected by said 2nd level detection means, and said periphery field with the correction 
amount, A control means which controls a diaphragm which adjusts incident light of said image sensor 
based on an output signal amended by the correction amount operation compensation means. 

[Claim 3]An automatic exposure controller comprising: ,■■ . :r? 
The 1st level detection means that detects a level of an output signal of these fields of an image: sensor ,1 
with which a screen was divided into two or more fields, and a level of an output signal of all the fields of 
said image sensor, respectively. 

The 2nd level detection means that detects a level of an output signal of a center area of said image 
sensor, and a periphery field of said image sensor, respectively. 

A level difference calculating means which calculates a difference of said each divided level of an output 
signal of two or more fields, and a level of an output signal of said all the fields, and obtains the 
maximum of the difference based on a level of said output signal detected by said 1st level detection 

means. 

An alteration means which changes an output signal from said image sensor corresponding to the result 
of an operation of the level difference calculating means, and a processing circuit which changes the 
changed signal into a video signal. 

[Claim 4]Claims 1 and 2, wherein a field divided into plurality is that in which said periphery field includes 
at least a field divided further, or an automatic exposure controller given in three. 



[Translation done.] 
♦ NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the automatic exposure controller which performs 

automatic exposure amendment of a video camera. 

[0002] 

[Description of the Prior Art]Conventionally, automatic exposure controllers, such as a video camera, 
control a diaphragm so that an output video signal level becomes fixed. As throttling control, the 
average value method which takes the average of the whole 1 screen, the peak value method which 
detects the maximum in a screen, and the method which mixed both are held. Drawing 5 i s used for 
below and the details of the conventional automatic exposure controller are explained to it 
[0003]Via the lens 1 and the diaphragm 2, image formation of the object image is carried out on the 
image sensor 3, it is changed into an electrical signal, and is outputted to the circuit of the next step 
through the digital disposal circuit 5 which performs gamma processing etc. In that case, throttling 
control is performed as follows using the signal from the image sensor 3. The average detecting circuit 7 
and the peak value detection circuit 8 detect the average value and peak value of luminosity of the 
whole 1 screen, based on the detection result of the average detecting circuit 7 and the peak value 
detection circuit 8, drive the diaphragm 2 and, as for the diaphragm drive circuit 9. adjust the incident 
light quantity to the image sensor 3 automatically, respectively. 

[0004]However, in the method by the average value of a picture signal, when a picture like [ when the 
luminance distribution of a picture is large ] the person who made a bright sky the background, for 
example is picturized, it will be in the image pick-up state called a backlight This is a phenomenon in 
which distribution of the signal corresponding to [ as compared with the luminance average value of the 
whole picture / since it was low ] the person in a video signal in the luminance distribution of the person 
for an image pick-up is unevenly distributed in the low portion of a video signal, and becomes black in a 
reproduced image. >, 
,[0005]In order. $o .avoid such a phenomenon, it is necessary to amend the distribution in the video signal 
of the above-mentioned image pick-up object image portion to a value higher than the case where it is 
controlled by picture average luminance. For example, the image quality at the time pf a backlight is 
improvable by amending a djaphragm to an opening direction and keeping high the video signal level of an 
image pick-up target part. 

[0006]Then, when an input change machine was formed in the input of the diaphragm drive circuit 9 and 
a user gave a switch signal manually at the time of a backlight, how to perform throttling control with 
the fixed controlled variable set up beforehand was able to be considered. 

[0007]However, in this composition, throttling control suitable for a user's operation mistake may not be 
able to be performed. Since the controlled variable of a diaphragm is fixed, control for which it was 
suitable for every picture cannot be performed. In order to solve this problem, it is necessary to judge a 
backlight state automatically and to perform automatically amendment according to the strength of the 
backlight of each picture. 

[0008]Then, the strength pf the light was measured in the field considered that there is a photographic 
subject, for example, a center section, and the backlight state was judged from the level difference with 
a background, and how to perform amendment according to the judged backlight state was able to be 
considered. As an automatic collimator using this method, it is JP,2-18578,A, for example. It is shown. 
Said throttling control method is explained using drawing 6 . In the 1 st and 2nd detection means 23 and 
24, the output signal level of each image sensor of the 1st field of the center of a screen and the 2nd 
field of the circumference of it is detected, respectively. The output of said 1st and 2nd detection 
means 23 and 24 passes along the amplifiers 31 and 32* respectively, and judges a backlight degree by 
the comparator 33 which compares the level of the 1st field and the 2nd field. Namely, the level of the 
output signal of the 1 st and 2nd detection means 23 and 24 is set to x and y, respectively, and if 
amplification of the 1st and 2nd amplifier 31 and 32 is set to m and n, it will be judged at the time of 
follow light state (x-mX(y-n) at the time of (x-m)>=(y-n) to be a backlight state, respectively. 
[0009]On the other hand, at the 1st, 2nd, and 3rd gate section 20, 21, and 22, the screen of the image 
sensor 3 as shown in drawing 7 detects each level of the field t1 divided into three, t2, and t3, and 
compounds three signals by the adder unit 34 via the 1 st, 2nd, and 3rd gain control part 25, 27, and 29, 
respectively. The amplification of the 1 st, 2nd, and 3rd gain control part 25, 27, and 29 is controlled by 
the 1 st, 2nd, and 3rd control section 26, 28, and 30 that underwent the output of said comparator 33. 
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The throttling control part 9 performs throttling control so that the output signal of said adder unit 34 
may be maintained at a predetermined level. 

[001 0]ln the state of a follow light, since the level difference of the 1st field (center) and the 2nd field 
(circumference) is small, it is judged as a follow light by said comparator 33. At this time, the 1st, 2nd, 
and 3rd control section 26, 28, and 30 sets up the profit G1 of the 1st, 2nd, and 3rd gain control part 25, 
27, and 29, G2, and G3 become G1>G2>G3. However, G1 is slightly large compared with G2 and G3. 
Therefore, throttling control near the conventional full screen type of optical measurement which makes 
full screen average luminance regularity is performed. 

[001 1]In a backlight state, since the 1st central field is dark compared with the 2nd surrounding field, it 
is judged as a backlight by said comparator 33. At this time, the 1st, 2nd, and 3rd control section 26, 28, 
and 30 is set up become G1»G2>G3. however, compared with G2 and G3, G1 is boiled markedly and is 
large. Thus, the profit of the central field was greatly set up compared with the surrounding field, and 
throttling control according to a backlight state was made possible by holding the type of optical 
measurement Of central importance. 
[0012] 

[Problem(s) to be Solved by the Inventionjln the case of such throttling control, it must be agreed that 
the high luminance part in the background image which was not made applicable to an image pick-up is 
saturated over the dynamic range of an imaging device. Therefore, it will be necessary to change a 
correction amount according to the luminance distribution of a background image. 
[0013]However, in the conventional technique, since the backlight degree is judged only from the level 
difference of a center section and its periphery, when the luminosity of a center section is the same, the 
level difference of a center section and a periphery serves as a size corresponding to the luminosity of 
the periphery. Therefore, when the correction amount of a diaphragm is controlled corresponding to the 
level difference, regardless of the size of a high luminance region, the quantity of amendment becomes 
large, so that the level of a periphery is expensive, and the technical problem that a high luminance 
region is easily saturated by amendment occurs. 

[0014]Since one level is used by the whole periphery, the level cannot perform distinction of whether to 
occupy the range with a wide high luminance region for whether the same high-intensity field exists in 
the narrow range but especially, but the technical problem that the range of a high luminance region 
cannot distinguish how much occurs. 

[001 5]In consideration of such a conventional technical problem, this invention is amended so that it 
may be made hard to saturate in a high-intensity field, and an object of this invention is to provide the 
automatic exposure controller which make it easy to distinguish how much the range of a high luminance 
region is. 
[0016] 

[Means for Solving the ProblemjAn automatic exposure controller this invention is characterized by that 
comprises the following. 

The 1 st level detection means that detects a level of an output signal of these fields of an image sensor 
with which a screen was divided into two or more fields, and a level of an output signal of all the fields of 
an image sensor, respectively. 

The 2nd level detection means that detects a level of an output signal of a center area of an image 
sensor, and a periphery field of an image sensor, respectively. 

A level difference calculating means which calculates a difference of each level of an output signal of 
two or more fields and a level of an output signal of all the fields which were divided based on a level of 
an output signal detected by the 1 st level detection means, and obtains the maximum of the difference. 
A control means which controls a diaphragm which adjusts incident light of an image sensor 
corresponding to the result of an operation of the level difference calculating means. 

[0017] 

[Function]The image sensor with which the 1 st level detection means was divided into two or more 
fields as for this invention, And detect the level of the output signal of all the fields of an image sensor, 
and the 2nd level detection means, The level of the output signal of the center area of an image sensor 
and a periphery field is detected, Based on the level of the output signal detected by the 1 st level 
detection means, A level difference calculating means calculates the difference of each level of the 
output signal of two or more fields and the level of the output signal of all the fields which were divided, 
the maximum of the difference is obtained, and a control means controls the diaphragm which adjusts 
the incident light of an image sensor corresponding to the result of an operation of a level difference 
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[Example]Below, this invention is explained based on the drawing in which the example is shown. § 
[001 91 Drawing 1 i s a configuration block figure of the automatic exposure controller of one example 
concerning this invention. That is, the lens 1 which makes an object image is formed, the diaphragm for § 
adjusting incident light quantity after the lens 1 is arranged, and the image sensor 3 which changes a | 
light figure into an electrical signal in the image formation position of the lens 1 is formed in the video I : 

camera. The amplifier 4 for amplifying the output signal is connected to the image sensor 3, the digital | 
disposal circuit 5 which performs gamma processing etc. is connected to the amplifier 4, and the video \ 
signal output terminals 6 which output the processed signal to a next stage circuit are formed in the | 
digital disposal circuit 5. | 
[0020]To the image sensor 3, from the picture of the image sensor 3 as shown in drawing Z a nd drawing i; 
3. The mask creation circuit 20 which takes out the signal of a background region, an object domain, the 1 
field one R1 , the field two R2. the field three R3. the field four R4. and the field specified as the full | 
screen is connected, and the mask creation circuit 20 is further connected to the level detection circuit f 
21 which detects the level of the output of these fields. The level detectors 1 0, 1 1 , 1 2, 1 3, 1 4, 1 5, and 
16 of each above-mentioned field are formed of these mask creation circuit 20 and the level detection ; 
circuit 21. The level detectors 10 and 1 1 of a background region and an object domain constitute the | 
2nd level detection means, and an object domain, the field one R1, the field two R2. the field three R3, J; 
the field four R4, and the level detectors 11, 12, 13, 14, 15, and 16 of the full screen constitute the 1st j 
level detection means. Those object domains, the field one R1, the field two R2, the field three R3, the i 
field four R4, and the level detectors 1 1, 12. 13, 14, 15, and 16 of the full screen, It is connected to the f 
full screen contrast detection part 1 7 which detects the contrast of the full screen, and the full screen 
contrast detection part 1 7 is connected to the weight control section 1 8 which calculates dignity based ; 
on the detected contrast. The level detectors 1 0 and 1 1 of a background region and an object domain < 
are connected to the multiplier 22 which applies the dignity calculated by the weight control section 18 
to the detected level, and the multiplier 22 is connected to the operation part 19 for adding a level with j. 
these dignity. The operation part 1 9 is connected to the throttling control circuit 9 for adjusting the 
diaphragm 2 of a video camera. 

[0021 ]The above-mentioned weight control section 18, the multiplier 22, and the operation part 1 9 j 
constitute the correction amount operation compensation means. i 
[0022]Next operation of the above-mentioned example is explained. 

[0023]First, via the lens 1 and the diaphragm 2, image formation of the object image is carried out on 
the image sensor 3, and it is changed into an electrical signal. The changed signal is amplified with the ; 
amplifier 4, passes along the digital disposal circuit 5 which performs gamma processing etc., and is sent 
to the video signal output terminals 6. Under the present circumstances, a part of signal acquired from 
the image sensor 3 is inputted into the mask creation circuit 20 in order to perform throttling control 
explained below. . f 
[0024]The mask creation circuit 20 takes out the signal of the field specified all over the screen from { 
the signal from the image sensor 3, and sends the signal to the level detection circuit 21. The level 
detection circuit 21 detects=the level (average value of the luminosity of each field) of a signal taken out > 
in the mask creation circuit, and outputs the signal level of an object domain, the field one R1 , the field § 
two R2, the field three R3, the field four R4, and the field of the full screen to the full screen contrast 
detection part 1 7. 

[0025]It is prepared, each field R1-R4, i.e., the fields, where the field specified in the mask creation i 
circuit 20 of this example divided its background region, the field around an object domain, i.e., a I 
background region, the full screen, and a central within the limit field, i.e., an object domain, into four as | 
drawing 2 and drawing 3 showed, for example. A mask creation circuit and a level detection circuit are | 
provided for every fields of these, and the level of each field is detected. Now, the signal level of the full 
screen detected by the level detectors 16, 1 1, 10, 12, 13, 14, and 15, an object domain, a background | 
region, and the fields R1-R4 is made into E g , E c , E Q , E v E 2 , E 3 , and E 4 , respectively. | 
[0026]The full screen contrast detection part 17 which received these signal levels judges a backlight 
state by Ymax of (1 ) type from the signal level of the field which divided the full screen, i.e., an object jj 
domain, and the field of R1-R4, E c , E r E 2 , E 3 , and E 4 . 1 

Ymax = max (E.-EJ i=1~4 and c (1) 

I a 

In the picture of a backlight state, full screen average luminance is constant, and since the luminance ■ 



calculating means. 
[0018] 
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level becomes low so that there are many pixel numbers of a high luminance part when a high luminance j 
part exists in some screens, when there are many pixel numbers of a high luminance part, the maximum \ 
of the level detected in each field also becomes low. When it is- expected that there are many pixels 
saturated by amending in such a direction that opens a diaphragm, Ymax serves as a small value: 
Therefore, to the picture to which many pixel numbers saturated by backlight correction become hard to 
see, i.e., a picture with dangerous amending greatly, if Ymax is used as an amount of backlight 
correction, a correction amount can be 'stopped low. 

[0027]Next, in the case of a (follow light state, the maximum Ymax of the difference of the signal level in 
a backlight state detected by the full screen contrast detection part 17 turns into a value with small 
Ymax so that clearly from a formula (1). It is inputted into) and the weight control section 18. The weight 
control section 18 computes the dignity of object domain E c and background region E o , G c , and G 0 using 

the detection result of said full screen contrast detection part 17, respectively (about the relation of 
dignity G^ and G 'it is referring to drawing 4). 

'C o 

[0028]The computed dignity, G c , and G 0 are applied to the output of the level detectors 10 and 11 of an 

object domain and each background region, and are changed into the level by which weighting was 
carried out by the multiplier 22. The operation part 1 9 computes arithmetic weighted mean 
Y=E c *G c +E 0 *G 0 by adding these two levels by which weighting was carried out, and outputs it to the 

throttling control circuit 9. 

[0029]According to the computed weighted mean value Y, the throttling control circuit 9 performs 
throttling control so that the value Y may be maintained at a predetermined desired value. 
[0030]here — E c and E Q — operation when the relation of the output Ymax of each dignity G c , G Q , and 

the full screen contrast detection part 1 7 is defined like drawing 4 is explained. 
[0031]When it is the output Ymax of the full screen contrast detection part 17 at the adult time 
(drawing top right-hand side), i.e., a backlight state, the ratio of G c to G o is G c /G 0 >1 and bigger dignity 

is applied to the object domain. At this time, an arithmetic weighted mean becomes . 

Y=E ■ *G +E / .*G„**E„*G„, is greatly influenced by an object domain and serves as central important light 

■.ceo o c c 

measurement. 

[0032]When the output Ymax of a full screen contrast detection part is smallness (i.e., when it is in a 
follow light state) (drawing top left-hand side), the ratio of G„ to G„ is G /G =1 and the dignity of full 

C O CO 

screen homogeneity is applied. At this time, an arithmetic weighted mean becomes equal to Y=E c +E 0 =E a 
full screen average value, and serves as average value control. 

[0033]Since G c /G Q can be continuously changed with the sizes of Ymax, control continuous at the time 
of shift of a backlight and a follow light can be performed. 

[0034]Thus, the continuous throttling control corresponding to a backlight judging becomes possible by 
controlling a central important degree from the output Ymax of the full screen contrast detection part 
17. 

[0035]As mentioned above, since the signal level which makes small the field detected by detecting the 
level of the field which divided the screen into plurality compared with two conventional area division 
methods, and can respond to complicated luminance distribution is detectable, It can become possible to 
obtain the diaphragm correction amount according to the luminance distribution within a picture, and a 
throttling control level can be changed accommodative according to an image state with the correction 
amount. 

[0036]Although the throttling control circuit 9 which is a control means controlled the diaphragm by the 
above-mentioned example based on the output signal amended with dignity, it may be made to control a 
diaphragm based on the value which replaced with this and was detected by the full screen contrast 
detection part 1 7 which is a level difference calculating means. 

[0037]Although the diaphragm was controlled by the throttling control circuit 9 and the level of the 
output signal was amended in the above-mentioned example, it may be made to amend by establishing 
the alteration means which replaces with this and changes the output signal from an image sensor 
corresponding to the result of an operation of a level difference calculating means. 
[0038]Although the fields 1-4 for detecting the level of a signal quadrisected and formed the background 
region in the above-mentioned example, if it is not restricted to this but a high luminance region 
becomes difficult to be saturated, the field which may be divided into how many and divided will not be 
restricted to a background region. 
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[0039]In the above-mentioned example, the signal level of the object domain was not taken into 
consideration, in particular when a backlight state was judged, but when a photographic subject shifts 
from an object domain to a background region for a while, for example,, the signal level of an object = 
domain can be taken into consideration, and the amendment corresponding to it is also possible. 
[0040]In the above-mentioned example, although it Was considered as combination by the 1st level 
detection means and the 2nd level detection means, even if the level detector 11 of an object domain is 
changed to this and it provides it independently, it is easy to be natural [ the level detector ]. 
[0041] 

[Effect of the Invention]There is the strong point in which this invention can be amended so that it may 
be made hard to saturate in a high-intensity field so that clearly from the place described above. 
[0042]Since the level of the output signal of adjacent spaces divided into plurality is detected, there is 
an advantage of becoming easy to distinguish how much the range of a high luminance region being. 



[Translation done.] a 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

. [Brief Description of the Drawings] 
[Drawing 1] It is a configuration block figure of the automatic exposure controller of one example 
concerning this invention. 

[Drawing 2]l t is an explanatory view of an object domain and a background region extracted by the level 
detector of the device. 

[Drawing 3] It is an explanatory view of the fields R1 -R4 extracted by the level detector of the device. 
[Drawing 4] It is a related figure of each dignity G c of the backlight decision value Ymax and object 

domain in a full screen contrast detection part, and a background region, and G Q . 

[Drawing 5] It is a configuration block figure of the conventional automatic exposure controller. 
[Drawing 6]I t is a configuration block figure of the conventional automatic exposure controller. 
[Drawing 7] It is an explanatory view of each field extracted by the gate section of the device shown in 
drawing 6. 

[Description of Notations] 

2 Diaphragm 

3 Image sensor 

9 Throttling control circuit 

10, 11, 12, 13, 14, 15, 16 level detectors 

1 8 Weight control section 

1 9 Operation part 
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DRAWINGS 
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TDrawing 7] 




[Drawing 1] 
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[Drawing 5] 
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[Drawing 61 
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[Translation done.] 
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